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OPEPATING EXPERTENCE WITE

BIGA-FRFQUENCT ELRc TRONT C_GENERATORS

N. A. Gutsula,
Vnr}i’%-Sergino Mﬁchine-Building Plant

For the la:zt 10 or 1z years hlgh-f‘requency currents have been extensively
employed in heat treatment of :reel rroducts. Ag compared with heating in
electric furnaces and sslt baths, thig method saves electric Mwer, reduces

machine Processing, mages 5t Posg1ble to carry out hest treatment on the pro-
duction line, andg impreves workiug conditions.

Our industry is mAmIfacturing twe bazie types of electronie generators for
- smelting and hardening: the ¢ ang CEL typea. Bath generators have two G-431
- tubes operating in pirallei,

All Gz-47 type generator: ig the Verkhne-%ergine Plant were changed over
to single-tube operation. b had been diacoveraq that vith two tubes they would
LT atop operating because of the fXCeasively hiph equivalent cireuit resistance,

' Operation on a eingle tube provided 3ufficient power for heat treating the

specified party. This change also rezultad in a reserve stock of generator
tubes.

TVCh (high-freq‘mncy current’ eleetronic gemerators of the GLE-61A type
made by the Leningrad "Elektrik" Flant for steel smelting were algo installed
in the above-mentioned plant Barrel-ghaped KR-10 ceramic capacitors were in-
stalled by the manufac turing rlant in the furgsce osci.lating eircuit and driver
circuit, fThe capacitance of each cop3citor was not greater thap 35 mmfd nor less
than 25 mmfd. The POal copmeitince of the furnace circuit wag 24,000 mmfd-and
total capacitance of the Griver civrutt g, 4,500 mufq.
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Both osciliating eircuits were designed to operate at a voltage of 10 kv.
However, sparkover took place acrose the capacitors at this voltage. To eliminate
this condition the operating voltage was decreased to S kv,

At 5 v the performqnce of the capacitors was more stable, but some of them
continued to break down {80 1n the course of a month}. Moreover, the capacitor
bank heated up to 60 or 70° € during speration,

The brigade which cavducted experiments on the POt 1n adjusting the TVCh
generators, suggested masnufactaring sir capacitors which would require 68 cum
of space. Because of the hign cost af m2onfacturing air capacitors, the plamt
refused to make them ang continued operations at S kv in spite of the great
nurber of capacitor breskdowns.

After invegtigation by the plant eiec trical messurements laboratory, it was
decided that the cause of the poor performance of the capacitors was their rough
and hydroscopic surfsceg which readily coliected dust and moisture, thereby
facilitating sparkover on the caramic zurface .

Polishing the aurfaen lucreased the stability of the capacitors but involved
a greet deal of work without Froducing equivalent vesults.

An alternative was then trisd  The cermmic part of the capaciter was care-
fully washed with acetens, drieq st o temperature of 65° and covered with a fine
layer of en alecholic 8olutlon of shellse  After this layer hed dried, a coat of
thicker shellac was &pplied, thuz forming & glossy fnsulating f1lm over the hydro-~
scopic surface of the capacitor. Thereaftsr the capacitors held up satisfactorily
under 30 kv voltage tests at pover frequency and also &ve good results at high
frequencies under 10 kv voltags :

All the other caps2itors wers then costed with shellac. The generators
vere switched over to 10 kv Operation. No sparkovers were noted in the coursge
of a year. Capecitor heating aropped abruptly, since the surface leakage had
been eliminated by lacquering Smelting time was reduced Ifrom 90 min to 18-20
min. Power consumption for smel ieg dropped from 54 to 21 kw-h. Thig corresponds
to a drop in power consumption from 21 8 t, 5.8 kw-h per kilogram of molten metal.
The productivity of ihe workshop ss 5 wnole wmg seven times greater.
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